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§2. A Method of Trajectory Control for MeV 
Heavy lon Beam Probe 
Fujisawa, A., Iguchi, H., Hamada, Y. 
An active trajectory control method was 
newly proposed for a potential profile 
measurement with an HIBP of toroidal 
helical plasmas in order to manage the 
complicated trajectories. This method will be 
used for the HIBP on the Large Helical 
Devices (LHD)l), and is being tested in a 
200ke V HIBP on the Compact Helical System 
(CHS) heliotron/torsatron; in this method, a 
secondary beam sweep system is introduced 
in addition to the primary sweep. 
This scheme gives the following 
advantages; (1) reducing the potential 
measurement error caused by uncertainty of 
beam injection angle into the energy analyzer, 
(2) expanding the applicable configurations 
and the observation regions, (3) keeping the 
energy analyzer away from locations where 
the magnetic field will disturb the 
determination of the beam energy. The item 
(1) will give a possibity to use a cylindrical 
energy analyzer for MeV HIBPs. 
In the CHS HIBP, trajectory calibration 
is possibel using a gas ionization process; 
primary beams are injected into the target 
magnetic field configuration filled with a gas 
(helium), and the injected primary beam is 
the ionized through collisions with neutral 
particles. Figure shows the results. In Fig. (c) 
normalized right-left balance ;RL and 
normalized up-down balance ;UD are kept 
constant during radial scanning for the case 
of the CHS magnetic configuration whose 
axis location is Rax=94.9 em. If a plasma were 
present, the voltage combinations at t=O and 
t=lOOms would correspond to its lower and 
upper edges. The total secondary intensity 
becomes larger as the ionization point moves 
toward the upper edge. This experiment, 
therefore, confirmed that the injection angle 
into the analyzer is controlled to be within 0.5 
degree. 
Owing to this reduction of the injection 
angle difference, the other energy analyzers 
like the cylindrical analyzers2,3), which usually 
has only a first order focusing, can be chosen 
for HIBP systems, instead of the Proca and 
Green type analyzer. The Proca and Green 
type analyzer is difficult to be applied for a 
MeV regime heavy ion beam probe(HIBP) 
system since its operational voltage is beyond 
the pratical limit. This advantage will extend 
the applicability of the HIBP on larger devices 
such as the LHD. 
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Figure (a)Sweep voltage combination (b) corresponding 
total secondary beam intensity (c) beam position on the 
detector in the energy analyzer. 
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